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(57)Abstract: 

PROBLEM TO BE SOLVED: To narrow the outer 
diameter of a semiconductor element mounting region by 
a method, wherein the semiconductor element mounting 
region on an insulation layer is structured so as to 
prevent an outflow of adhesives. 
SOLUTION: In order to obtain a semiconductor device 
1a, a wiring pattern is formed of a conductive metal such 
as Cu, or the like on one face of a substrate 2a 
composed of an insulation material such as a BT resin, 
or the like. Then, a region excluding the part as a 
bonding pad 3a on this wiring pattern forming face is 
coated with an insulation material, such as a solder 
resist, to form an insulating layer 4a. Next, a part as a 
region for mounting a semiconductor element 6a of the 
insulating layer 4a is cut out by a polishing tool such as a grinder, or the like, to form a recess 
part 13 having at least a outer diameter arger than that of a semiconductor element. The 
semiconductor element 6a is mounted in this recess part 13 via adhesives 5a, such as an 
epoxy resin system paste, or the like. An edge part of the recess part 13 functions as a dam 
for preventing the outflow of the adhesives 5a. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device and relates to a detail further at 

the semiconductor device of a BGA (Ball Grid Array) mold. 

[0002] 

[Description of the Prior Art] In recent years, the BGA mold semiconductor device is proposed from 
each company with the miniaturization of a semiconductor integrated circuit, and high integration. An 
example of such a semiconductor device is shown in drawing 3 . 

[0003] The insulating layer 4 is formed in the field except the part which the circuit pattern is formed in 
the semiconductor device loading side side of the substrate 2 with which the semiconductor device 1 
shown here consists of an insulating ingredient, and a part of this circuit pattern of that functions as a 
bonding pad 3, and serves as the bonding pad 3 of the circuit pattern forming face of a substrate 2. and 
the substrate 2 — on the insulating layer 4 of a center section, it is mostly equipped with the 
semiconductor device 6 through the paste-like adhesives 5. The electrode pad 7 of this semiconductor 
device 6 and the bonding pad 3 on a substrate 2 are electrically connected by the bonding wire 8, and, as 
for the semiconductor device 6 loading side side of a substrate 2, the resin seal of the whole surface is 
carried out with closure resin 9. Furthermore, the external connection terminal land 10 is formed in the 
rear-face side of the semiconductor device 6 loading side of a substrate 2, and this external connection 
terminal land 10 is electrically connected with the bonding pad 3 by the through hole 1 1 which 
penetrates the semiconductor device 6 loading side and rear face of a substrate 2. This external 
connection terminal land 10 is equipped with the external connection terminals 12, such as a solder ball. 
Since according to such a semiconductor device 1 the solder ball etc. is used as an external connection 
terminal 12 while being able to attain a miniaturization and high integration of equipment, there is an 
advantage that mounting nature is also good. 
[0004] 

[Problem(s) to be Solved by the Invention] In the semiconductor device 1 mentioned above here, 
although equipped with a semiconductor device 6 through adhesives 5 on an insulating layer 4, since 
paste-like resin system adhesives are usually used, it has the problem that these adhesives 5 will flow 
out exceeding the outer diameter of a semiconductor device 6 at the time of wearing of a semiconductor 
device 6, as these adhesives 5. By the way, although the bonding pad 3 is formed in the perimeter of a 
semiconductor device 6 in this kind of semiconductor device 1 since a semiconductor device 6 and the 
bonding pad 3 of a circuit pattern are electrically connected by the bonding wire 8 as mentioned above If 
the adhesives 5 which flowed out attain even a bonding pad 3, since trouble will be caused in the case of 
wirebonding the outer diameter of the dimension in which the semiconductor device 6 loading field of 
an insulating layer 4 had allowances to some extent as compared with the outer diameter of a 
semiconductor device 6 as shown in drawing 2 since conventionally prevented this — not carrying out — 
it did not obtain but had become the cause from which this prevents much more miniaturization of the 
outer diameter of a semiconductor device 1 . 
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[0005] Moreover, since the distance of a semiconductor device 6 and a bonding pad 3 becomes far in. 
connection with this, for this reason, the die length of a bonding wire 8 becomes long, that part 
ingredient cost increases, and the problem of becoming easy to generate a short circuit is between the 
bonding wires 8 which adjoin further. Furthermore, the inductance component became large by 
extension of wire length, and there was also a problem that the electrical order of a semiconductor 
device will get worse. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention narrow- 
izes the outer diameter of a semiconductor device loading field by making the semiconductor device 
loading field on an insulating layer into the structure of preventing the outflow of adhesives. 
[0007] 

[Embodiment of the Invention] In the semiconductor device with which it comes to carry a 
semiconductor device on the insulating layer by which this invention was formed in the substrate, the 
semiconductor device loading field of an insulating layer is formed as a crevice which has a bigger outer 
diameter at least than the outer diameter of a semiconductor device, and carries a semiconductor device 
in this crevice. 

[0008] In addition, as a configuration of a crevice, as long as the outflow of the shape adhesives of a 
paste, such as the shape of a rectangle and a circle configuration, can be prevented good, it can form in 
any configurations. Moreover, about the depth of a crevice, in order to attain the purpose of this 
invention of preventing the outflow of adhesives, good, it is good to be preferably referred to as 
0.010mm or more at least 0.005mm or more. 
[0009] 

[Example] Hereafter, this invention is explained, referring to a drawing. In order to obtain 
semiconductor device la as shown in drawing 1 , a circuit pattern is first formed in the whole surface of 
substrate 2a which consists of insulating ingredients, such as BT resin, with conductive metals, such as 
Cu. And the field except the part used as bonding pad 3a of this circuit pattern forming face is covered 
with insulating materials, such as a solder resist, and insulating-layer 4a is formed. 
[0010] Next, the part used as the loading field of semiconductor device 6a of insulating-layer 4a is 
deleted by grinding tools, such as a grinder, and the crevice 13 which has a bigger outer diameter at least 
than the outer diameter of a semiconductor device is formed. In addition, in this example, the outer 
diameter of a crevice 13 is formed more greatly 0.1mm than the outer diameter of a semiconductor 
device, and is formed in a depth of 0.01mm to an insulating layer with a thickness of 0.04mm. And in 
this crevice 13, it equips with semiconductor device 6a through adhesives 5a, such as an epoxy resin 
system paste. At this time, the edge of a crevice 13 functions as a weir which prevents the outflow of 
adhesives 5 a. 

[001 1] And electrode pad 7a and bonding pad 3a of semiconductor device 6a are electrically connected 
by bonding wire 8a which consists of an Au line etc., and the resin seal of the whole surface by the side 
of the semiconductor device 6a loading side of substrate 2a is carried out by closure resin 9a. And it 
equips with external connection terminal 12a which turns into external connection terminal land 10a 
formed in the rear face by the side of the semiconductor device 6a loading side of substrate 2a from a 
solder. ball. In addition, external connection terminal land 10a and bonding pad 3a are electrically 
connected by through hole 1 la which penetrates substrate 2a and by which conductive metal plating, 
such as Cu, was performed to the wall surface. 

[0012] In addition, in this example, although formation of a crevice 13 was performed in the grinding 
process by the grinder, it cannot be overemphasized that the mechanical or chemical approach of other 
common knowledge can be applied on the occasion of formation of a crevice 13. 
[0013] 

[Effect of the Invention] This invention is carried out with a gestalt which was explained above, and 
does so effectiveness which is indicated below. 

[0014] Since the outflow of the paste-like adhesives used at the time of semiconductor device wearing 
since the semiconductor device loading field of the insulating layer on a substrate is formed as a crevice 
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can be prevented and-izing of the semiconductor device loading field of an insulating layer can be 
carried out [ narrow ] by this, the outer diameter of the part semiconductor device can be miniaturized. 
[0015] Moreover, since bonding wire length can be shortened in connection with this, while being able 
to reduce the part cost, the short circuit between adjoining bonding wires can be inhibited. Furthermore, 
aggravation of the electrical order of a semiconductor device can be prevented and it becomes possible 
by carrying a semiconductor device in a crevice further again to form a semiconductor device thinly a 
little as compared with the former. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/05 



JP,2000-286271 > A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows worc j which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the semiconductor device characterized by being formed as a crevice where the 
semiconductor device loading field of an insulating layer has a bigger outer diameter at least than the 
outer diameter of a semiconductor device in the semiconductor device with which it comes to equip a 
semiconductor device on the insulating layer formed in the substrate, and carrying a semiconductor 
device in this crevice. 



[Translation done.] 
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ABSTRACT:- 

PROBLEM TO BE SOLVED: To narrow the outer diameter of a 
semiconductor 

element mounting region by a method, wherein the semiconductor 
element mounting 

region on an insulation layer is structured so as to prevent an 
outflow of 
adhesives . 

SOLUTION: In order to obtain a semiconductor device la, a wiring 
pattern is 

formed of a conductive metal such as Cu, or the like on one face of a 
substrate 

2a composed of an insulation material such as a BT resin, or the 
like. Then, a 

region excluding the part as a bonding pad 3a on this wiring pattern 
forming 

face is coated with an insulation material, such as a solder resist, 
to form an 

insulating layer 4a. Next, a part as a region for mounting a 
semiconductor 
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element 6a of the insulating layer 4a is cut out by a polishing tool 
such as a 

grinder, or the like, to form a recess part 13 having at least a 
outer diameter 

arger than that of a semiconductor element* The semiconductor 
element 6a is 

mounted in this recess part 13 via adhesives 5a, such as an epoxy 
resin system 

paste, or the like. An edge part of the recess part 13 functions as 
a dam for 

preventing the outflow of the adhesives 5a. 
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